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C. M. UJaMpacBCKHM, A. A. TepacuMeHKO, M. It. lUep6aK 
n fl. A. 3 »i i My it r 

TcpHono.ibCKiiM rocyjiapcTReiiiiuH Me/innnncKHH iihcthtyt 



BHAKTHBHblH 3JlCKTPOXHPypntMECKHn 
It HCTPyMEHT 



1 

IIjijfi|H»U'IIIIC lilliuCHTCfl K XSipVpniMCCKHM IIH- 

npyMciiTaM, npiiMeiivioMUM ;u>i GccKpomioro 

pacCC'ICIIIIH IKailCH C IlOMulUblO luKOB hbk'oKoh 
'I.'ICTOIIJ, :i MMCIIIIO K GliaKlillUMJM 3.1CKTpOMI- 
pXplIPU'CKliM IIIIC 1 1»\ Mrlll'aM. s 

II iik-ciiiij GiiaKiiiHMUi* xnpypi iricchiie unci 
pyuoniu. ciuep/Kamih' no/iini/Kiio co'i.iciicimbu* 
Mi'.+:;iy c«»G«!H Gpannin n i;\*:k\ po.iu !ia pnG»»»in\ 
M.iiiux Gpanm. 1 1 p it ciuMciuui Gpanni mici'p}- 

VCllia pl'/KYIUHl* IIOhcpMIOCI II llpMllHK3K)T li IK.I- In 

i. ii ii GiCKpwfnto pacccKaioi nv 
ilciociaiKUM >iii\ imcipyMciiiui! hh.ihlmcu 

IU, MTU pL*/KVUlllC KpuVKM yii'KipO.lOli CXO.IHIOI 

no;i yr.ioM, mo npniKj.mr k ni-paBnoMcpnon 

Il.'Sit 1 1IUC1 II lUKa li.l0.1u pOK\IIUI\ KpuMOK II, C.le- 15 

nouauMbiiu, k iicpaiiiiii\ii:|iiiiiMy ii iie«aiuiapc- 

MCII1IOMV BuMcftCf HIIHJ "*!1IX KpoMoK Ma TKailli. 

C uimuh) ycipaiicinivi vmri] ntMociaiKa h 
npiM.iaravuoM unci py *iohtc muimauiue cmMi-- 
iieiuic Gpanm Buno/nicim n mi;io Mcxamuva. 2-1 
oGccnemiBaioiuertj napa.i/KMbiiocTb Gpanm b 
nptJlifCCC HX CBiMeillDI, nanpiiMcp, nocpc.iciuiiM 
jByx nap paBiion.iemix puqaroa. cor.iiuiciiiibix 
M'j/Kay coGon iiucpe.imic, c paGuuii.Mii Koiinavin 
Gpanm — uiapnnpno 11 co cicG.ihmii Gpanm 25 
nocpcacvBoM im.uytitjB. 

Ha ijiiir. I H3oGpa>Koi! npivnaracMUfi Gnai;- 
TiiBiiun 3.ieKTpcixnpyprn*iccKiifi nncTpy.Monr » 
;iby\ npoeKunax; na 4>nr. 2 — paapei no A— A 



biiaKTiiBiiun 3.iCKTpoxnpypriiHCCKiiH miCTpy- 
Mcni Buno.men n nn.ic iiomciiiiu. iimcioiuiix no.v 
hii/Kiio coH.iciiciuiuc MOKay coGufi Gpanmn L 
CvMi.ienenne Gpanm ouno.meiio b bhac uiapiinp- 
■?oro McxamuMa, coctohiiuto 113 aayx nap pan- 



•lnll.lCMIIX puMaroB 



cKpeiueiinux no uciupy 



»»v».H) 3. Koiiiiu cuoiuciciu\ lomnx puMaroB uiap- 
niipnuro Mcxainuua cuc.nmcuu ocfiMii. Ka/K^aa 
iici., ci;e;nuiHHJiua)i 11 ii>kii ite Konnu punaroB 2, 
\:-»>Kcf cKo.ibjiiih, KaK no.uyn, b npopean ini/K- 
ucto KpunniTcnna I, npiinapeiinoro c Bneuinen 
Lioponu cieG.icn Gpanm. Ka>K.ia)i oci* t coean- 
h'/iiotnaH ncpxnite kdiiiiu puMaron 2, naxojitTcsi 
i; c tiepcTiiii iupviino KODiiuiTcnna 5. 

1 aKuc ycTpoitciBu mapnupnoru MexaiiinMa 
iHK'cnoMiiBacT cnoGo.iiiuo napa.i.ie.ibiioc nepe- 
NKMiieiine Gpanm n ycipaiiHer boimo/Kiioctu 11 x 
;scj»eKoca. S' iiiimikt'j Konua Ka>Kaon Gpanmn 
iipiinajicno Meia.i.iiniecKtu* Ko.ibuo G na.ib- 
•km pVKii. iioibo.imct pa i.iBiiraTb n CBoanib 
Gpanmn c aKMiniibiMii K<jM«uiKaMii 7 n pe>Kymn- 

MIS KpUM K3 Mil 8. 

lltUBu.i luxa k pc>KyaiiiM KpoMKaM iincTpy- 
MciiTa ocymeciB.iiicTCH npn iiomoiuh noxpuioro 
n M.ivuuifii ToKoiipiiHo.itiiiUTo ciepttiiu 9, koto 
\)u\\ npoxuaiiT Bnyipn couTBCTCinyioiucri Gpan- 
mn no co ocn. 

IIo.ibo.1 ToKa k nncTpyueiiTy npoit3Bo.iHTc$i 
npn nuMuuin abvx npoiio.ioB 10. O.ihh koiicu 
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iouicmy iiuxo.iiiomx .ia>KiiMy annapaia dijcokoh 
MaciunJ. *ip> roii jaKaiimiiiaevca KonraiunuM 
rueaaoM 1 1. "Oep>Keiib 9 i|»iiKcnpycrc>i miyipii 
fipamiiM npii iit Mi)!iin .inyx n uumuuniiiux biy- 
.iuk aepxnen 12 11 im>Kiien 13. 1 1 a uepxmui ko- 5 
»eii csep:*HM iiamuiMHuaeici aKimuiun koiimiik 

C JiOKVtU:'*! KjiilMKull, Ma 1IH/KMHU KiMI X'dH T- 

nan mi.iKa -14, c.ny>Kaiuau oauoHpcMciiiiij .via 
iio.iiui.'ia inK.i aiiaicpMiui u .1-1 si i|»iiKeaiiun 
c.epwmi. Uu n;*r>c>KaiiiK' npo6«ni lona ita iiiiyi* W 
pcttmoio nuBcpxnocib Gpamnii iiaiiocmoi c.ioii 
it io.ihuiiii, a na crepxceiiii. noKpuiun n.m.va- 
mieii, aoiu»:iMuKMi>n») na,ie»aeic>t u hniiuioiuiasi 
i|iitika 15. 1 1 1 > 1 1 iiuMotuii iiaacioro na oany »i * 
fjpamii Mcia.i.npiecKuro Ko.ibiia 1<> c uixo.viiuiim 15 
in iiiTii iinuaw.iiiM 17 i>cyuirciii:is;iMC-.i ia ie\t:ie- 
nne line i pyMcina. Akiiiiiiiuc kuiimiikii micrpy- 

M wll 1 a, Kpi)MC pC/KVIUIIX KpoMOK, HuKplJIbl H IO- 

.ra illicit. 

Tlpii pejcKiimi i Kami ,io BK.iioMcnmi Tuna oa- 20 
i:a poKvuum KpuMKa 8 miCTpvMcii ra naK.iaau- 
Hanoi ii a TKaiib ciiepxy, a apyra>i cuiriy. 
C.KTKa H.ir.i».iiinaii poKyiiute KpuMKii » TKanu, 
\ rV/KAaiDioi, 'ito oiiii na ncc\! ciiocm nponi/Kc- 
ii it ii naxo.isiicvi a KiinraKTC c hck>. 3ate\t bk.ih> 25 
•iriior tok ii MtM.ieiuii) cbo.isii Opamiin, dcyiiicct- 
n.i 'i m Cki a r i »a a p >i k« >a r y.i up y ioiucm y „ic u c t an io 

1DKOD nUCoKDH MaCTOTU 6eCKpi)Bllblfl pajpe.i 

I Kami na hccm 'npuTH/Keiuui pewumix KpnMoK. 

Bo BpeMH ocyinecTB.iemia paipeia oca, Ciie.ut- 30 
iiHioiuiie HH/Kiuic Kuiuibj puqaroB 2 tiiapiuipHoro 
MexaHHJMa, nepeaBiiraHCp b upoperax Kpoiiui- 
TeiinoB 4 ii BpamaHCb BOKpyr ocn 3, c6.nt>KaK>T- 



ch. C6.iii>KaiorcH TaK>Ko Bcpxime koiiuu puna- 
roB 2, noBopammasicb b Kpmmiremiax 5. 3ro 
o6ocn»^iiiBacT napa.i.ie.ibiioe cxoaiieiiitc fipaum 
c aKiiiBiibiMU KoinniKaMM 7. Ilpn no.iiioM cne- 
;ieim» Gpanui poKymuc KpoMKii ja*oa>u nana 
ia apyryK) na ao.hi mm, mid cuocofiCTBycT ho.i- 
nouy paccc'icnmo t Kami. KopoiKoe aaMUKamie 
upH 3ioM iic B03HHKaer, ran KaK pewymiie 
KpoMKii Huna.iaioT ita noKpuryio luo/iHiuicii 
*iacib aKi'iiBiiux koiimiikob, » pciy.ibTaTC 'iero 
up«)iicxoaiir pajMUKaiuie TDKa. 

K;ik aaKpuiiic, Tan ii pacnpuriie inicrpyMCH- 
ra npoik-xoam itpn napa.i.ie.ibiioM aBii/Keiiiiit 
Opaiiui ii aKitiuiiux KuiMiiiKiiM r pe/KyimiMH 
KpoMKaMii. 

I IjuvMarai'Mui'i mir rpy^ii i mi)>ki*i pnrri'Kaiii 
lice iKaiin, KpuMe kocihoh. 

TI p e ,i m e r ii i o 6 p e t e u it m 

linaKTiiBiiui! 3.ieKTpoxHpy|)ni , K , cKHfi imcrpy- 
Meii r, coaep>Kaiuiin iiuami/Kiin CdM.ieiUMiiiue 
Mc>4»;iy cofioii Opaiiiuii u ^.icKipo.iu na pafio>ui\ 
Konuax Gpaiiui, otjuhuhuhuuch tom, «no, c 
ue.ibiti ii.iiiiiiipeMeiiiiiiru pacccMciimi TKami n 
pauiitiMepiiuii Koary.iHiniii ciemiK panu, no.v 
iiii>Kiii)c coM.ieiicmie fipamii uuiiioueiiD n iiu.ie 
vicxaiin iMa, ofieciiomniaMMiUTo napa.i.ie.ibiiocrb 
npamu h iipoiiecci- iix ciumimihh, iiatipnviep, ni>- 
cpe.icrumi auyx nap paisnon.icMiix pusaroB, coe- 
AHHeiuiu.x MeyKay co6ofi nt)cpe.imie, c pa6omi- 
xi it KuiiuaMii 6paniu uiapiiiipiiu a co CTe6.ifl- 
mh 6panm — nocpe.iCTB.iw no.uynoB 
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